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1 Introduction

The Galveston Bay Estuary is located in Southeast Texas adjacent to the Haaistsion

metroplex. The shores of the bay are bordered by urban, industrial and agti@nalises.

Bay waters support productive commercial and recreational fishing industries, industrial and
municipal water uses, shipping, and recreational activities. The use of bay resources depends
upon and reciprocally impacts the functional healtthefliay ecosystem. It is, therefore,

important to regularly assess indicators describing the current state of and historical trends in bay
health and resource use. It is also important for the resulting information to be available in a form
usable to resoue managers and the public.

The stakeholdeled Galveston Bay Estuary Program (GBEP) of the Texas Commission on
Environmental Quality (TCEQ), formerly the Galveston Bay National Estuary Program, was
established in 1989 to develop a comprehensive corgarvyaanagement plan (CCMP) for the
Galveston Bay Ecosystem. The CCMP for the Galveston Bay area is Tadlédalveston Bay
Plan (The Plan. The principle function ofhe Planis to leverage resourcefunding and
expertise-for more efficient resource magementThe Planoutlines a series of goals and links
a set of specific initiatives to the identified priority issues for Galveston Bay.

For more than 40 years federal, state and local agencies and organizations have monitored the
health of Galveston Ba. Databases describing the bayds wa
resources, fisheries landings and seafood safety are just a few of the many that exist. The

intention of this project is to apply these data to the management issues réiscBlan

regarding the health and integrity of the bay.

The Project Goal
The goal of the Galveston Bay Status and Trends Project is to compile, manage, analyze, and
disseminate monitoring and environmental impact data collected by organizations with quality
assurane procedures and loftgrm records of or a commitment to monitoring and managing
Galveston Bay resources. The gsachievedhroughthe followingobjectives
1. Dataareobtained, quality assured, and processed into standardized formats and stored in
secure databases;
2. Dataareanalyzed to update established indicators of bay health according to priorities set
by the relevant GBC subcommittees with approval of the GBC; and
3. Analytical results will be disseminated to the GBEP, GBC, GBC subcommittees, oth
stakeholders and the public via the project website, presentations, and GBEP outreach
materials.

This progress report outlines the progress mad@arl of the currerfiscal Year (FYROO7
2008project. In Yearl, many of the databases were updaited several analyses were

completed. The work will be continued in Year 2 with the update of databases for which updates
were not available in 2007 and the completion of all data analyses and public outreach and
education products.

Galveston Bay Status and Trends Project 2007 Contract Number 582-7-77799
Year 1 Progress Report August 2007

Page 6



Project Background

With guidance from GBEP staff, the-#dember Galveston Bay Council (GBC) and the GBC
Monitoring and Research SubcommittdeeGalveston Bay Status and Trends Project will

utilize historical and recent data collected for Galveston Bay by a number of fetitehnd

local agencies and organizations. The Status and Trends Project will acquire, manage and
analyze this data. Ultimately the Status and Trends Project will make results of the data analyses
available to the public in summary form through a fireglart and issueriented web pages

residing on the Status and Trends data websitew.galvbaydata.org

The GBEP originally compiled the relevant data related to the environmental management of
GalvestonBayin he early 19906s. These data sets were
future management decisions. A decision was made in 2000 to repeat the compilation process

and to maintain the data in a clearinghouse. Since the 2000 Status and Trends Rr&&ERh

and the GBC have recognized the value in maintaining the Status and Trends database. This

project will continue that work. As in the past, data will be analyzed to make judgments on the

status and trends of resources and processes forming thetGalBay system and Lower

Galveston Bay Watershed. Data quality objectives will be established in consultation with the
agencies that provide the data sets and the GBC subcommittees that provide priorities for the

Status and Trends Project.

The website ad final reportareorganized according to issue/data type (water quality, fisheries
resources, seafood safety, etc.). Contributing agency programs, their quality assurance
procedures, the parameters for which values are obtained, and associated aretdestaibed

as availableSummaries of data by month, year and samplingaezaaintained and recorded

in Status and Trends Project documentation. All statistical programs used to produce output
submitted to the GBEP project managezdocumented as Wes the form and content of the
output.

Records produced by this project consist of databases in several stages of quality beginning with
the raw data acquired from the cooperating agencies and progressing through stages of
compilation and purging ofada that cannot be properly qualified or validated. The raw data
consist of all data contained in the data archives of the cooperating agencies and collected from
the spatial domain of Galveston Bay and its watershed. Progress reports on data proakssing an
analysisaresubmitted quarterly.

This projectdoesnot perform any sampling. Sampling process deisitime responsibility of the
agencies collecting the data. All of the data employed in this project adinechin that they
areobtained from thegencies that conducted the direct measurements. The entire project is
limited by the data collected and stored in databases maintained independently by resource
agencies.

Data quality is an issue alwaysaddressed. As stated above, quality assuramoeguares
employed by the agenciasedescribed. All datareaccepted from agency sources, &g

subject to a validation process. The miten is to apphyhistorical data to the management issues
raised inThePlanregarding the health and integritytbe bay. If data are validated and agency
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quality assurance procedures are noted, the only limitations on use of the data are set by the
sampling requirements of the various statistical tests and procedures.

This project is built upon the use of conipg and electronic communication resources for the
transfer, processing and maintenance of the data. Three data servers (one for GIS data and
applications, one for project data files, and one for website products and associated backend
databases) with duprocessors and high capacity, redundant hard drives are dedicated to this
project. All of the other computing resource components are part of the HARC computing
network. HARC employs security software aeturityprotocols to protect data from virus

infection and tampering by unauthorized users. The HARC network and the Status and Trends
servers administer user rights using password protection to limit access to the data files. The data
servers are equipped with a tdgckupand an archival system toqvide additional security.

The servers also have emergency power supplies.

2 Project Methodology

2.2 Data Collection

2.2.1 General Data Processing Procedures

The Galveston Bay Status and Trends Progechpiles, manages and analyzes monitoring and
environmental impet data collected by organizations with quality assurance procedures and a
long-term commitment to monitoring and managing the natural resources of Galveston Bay.

To date, the Galveston Bay Status and Trends Project maintains more than 50 databages from 2
agencies and organizations (see Appendix A). The databases characterize the Lower Galveston
Bay Watershed by describing water and sediment quality, living resources, habitat quantity,
seafood safety, freshwater inflows, and human uses of resources @ltppng, recreational

boating, and commercial and recreational fishing.

The period of record for each data set varies. Some contain recent data that date back to the late
1990s while othes date back to the early 1920%e variability in the periodfaecord is due to

multiple factors including but not limited to 1) the length of time a monitoring program has been
in existence and 2) the ability of agencies to quality assure older monitoring data. The Status and
Trends Project strives to maintain tinest recent versions of data; updating each database
annually.

Many of the data sets acquired by the Status and Trends Project have a spatial coverage that is
much larger than the spatial scope of this projeat the purpose of this project, data angdted

to those collected from monitoring stations located within the Lower Galveston Bay Watershed
as defined by the Galveston Bay Segmentation Scheme originally developed for the Galveston
Bay National Estuary Program in 19@bnes and Neuse 199#)d modified by the Status and
Trends Project in 2003 (sdagurel).
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Subbays:

1. Christmas Bay Complex 4. Upper and Lower Galveston Bay
2. East Bay 5. West Bay
3. Trinity Bay
Tributaries:
6. Armand Bayou 13. East Intracoastal Waterway
7. Bastrop Bayou 14. Galveston Channel
8. Buffalo Bayou 15. Houston Ship Channel
9. Cedar Bayou 16. Oyster Bayou
10. Chocolate Bayou/Bay 17. San Jacinto River
11. Clear Creek/Lake 18. Texas City Channel

12. Dickinson Bayou/Dickinson Bay 19. Trinity River

Legend

GBEP Segmentation
streams

5 10 15 20

2:?\/Iiles

Figure 1. Tributaries and subbays of Galveston Bay per the Galveston Bay Segmentation Scheme as
modified by the Status and Trends Project in 2003.
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All databases managed by the Status and Trends Project are prexessdahg to
methodologies detailed in a Quality Assurance Project Plan (Q&BEFigure2) approved by
the Texas Commission on Environmental Quality (TCEQ).

Data
Acquisition

sAcquire data

e Check for
complete transfar
into database and
data Integrity

eDetermine and
document
relationships
between fields
and tables

oEliminate
duplicates

sReview by
source agency

Data
Processing

oEliminate entries
without dates or
stations

eScreen for
outlying or invalid
data

s 455ign GBEP
Segmentation

sExclude data
outside of GBEP
study area

sDocument
database changes

Data
Analysis

sQuery datsbase
by parameter

code, time period,

and subbay or
tributary area

sCreate statistical
and graphical
analysis products

sDocument
database queries;
track database
versions

Visualization
& Display

» ASE web
applications

slnteractive .NET
Charting

sData warehouse

I

<*-'\
— N
4 N m

Figure 2. Data acquisitim and processing methodology for data acquired by the Galveston Bay Status
and Trends Project.

2.2.2 Data Sources 1 Major Updates in 2007

Program Elemeri of the Project Work Plan requires tatabases be updated an annual
basis. This section outlines theogress made toward this task in FY 20@7%otal, updates for
30 databases were attemptiedsome instances daipdates wee not availablén FY 2007.
Every effort will be made to updatiee remaininglatabasem FY 2008.Please seAppendixB
for alist of all databases updated in FY 20Déscriptiors of major database updates are
providedbelow.

Water and Sediment Quality: Texas Commission on Environmental Quality

The Texas Commission on Environmental Quality (TCEQ) mainta8wface Water Quidy
Monitoring (SWQM) database which contains data describing physical, chemical, and biological
characteristics of surface waters and sediment in water bodies throughout the state dhil®xas.
database is one of the largest databases updated andmedilathe Status and Trends Project.
TheTCEQ uses thess#atato form the basi®f the Texas 305(b) Inventoryiexas 303(dList of
Impaired Waters, Total Bkimum Daily Load TMDL) studies and other regulatory and non
regulatory policies.
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Raw SWQM da can be downloaded directly frahe TCEQ websitdoy river and coastal basin.
Metadata are posted online by the TCHQEQ 2007) The Status and Trends Project
downloadslata for the coastal and river badisgedin Tablel.

Tablel. River andcoastal basins for which Galveston Bay data are downloaded from the TCEQ Surface
Water Quality Monitoring (SWQM) database.

TCNEuQmiii:»ln TCEQ Basin Name
7 Neches-Trinity Coastal Basin
8 Trinity River Basin
9 Trinity-San Jacinto Coastal Basin
10 San Jacinto River Basin
11 San Jacinto-Brazos Coastal Basin
12 Brazos River Basin
24 Bays and Estuaries
25 Gulf of Mexico

Water and sediment quality data are also collected by the TCEQ through the Clean Rivers
Program. Locally, the Clean Rivers Prag is administered by the HoustGalveston Area

Council (HGAC). TheH-GAC coordinates the local monitoring effortslo€al government

entities including th€ity of Houston Department of Water Quality Control, City of Houston
Department of Health andushan Services, City of Pearland, Environmental Institute of Houston
at the University of Houstoe@lear Lake, Harris County Environmental Public Health Division,
San Jacinto River Authoritiake Conroe Division, the San Jacinto River Authofoodlands
Division, and the US Geological Surveylean Rivers Program data are collected via web
download from théd-GAC Data Clearinghase website

All water and sediment qualijataarema naged wunder the Status and
Assurance Project Plan (QAPP). Datafiltered by depth, time of daydr parameters such as
dissolved oxygen), detection limitsinimum and maxnum outliersand minimum number of

samples. Dataregrouped spatially by subbay and tributary according to the Galveston Bay
Segmentation Scheme showrFigurel.

After the initial download from the TCE@nd ncorporation of the Clean Rivers Program gata

the Galveston Bay TCEQ SWQM database coethilata for 2,663 storet codes (i.e. parameter
codes established by the US EnSoiageantReenal al pr o
data systemand 748,184ecords.

The Galveston Bay Status and Trends Projectdiltdre data spatially (according to the GBEP
Segmentation Scheme as séegurel), and by storet code. Storet codesrechosen for
analysigf they: 1) hadan adequate number of samplesh&ja longterm monitoring record,
and 3)wererelated to Galveston Bay management issues identified by the Galveston Bay
Council. After the dataverefiltered, the database contaa¥1 storet codes (see Appendix
with 255,283 ecords that rangen date from 1969 through 260
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This project year is the first in which TCEQ SWQM database contained data quality fields
identifying minimum and maximum outliers for each of the storet codes. The Galveston Bay
Status andrends Project is working on a methodology to remove outliers from the Galveston

Bay database. This is problematic in that outliers are present in the database, but the database as
downloaded from TCEQ contains no information regarding whether or notitier®were

verified as a valid measurement. In light of this lack of validation information, the Status and
Trends Project is developing a methodology to purge outliers from the database. This must be
done carefully so as not to purge data records traam high or low concentrations that while
appearing to be outliers are actually real and valid measurements for degraded watebbedies.
Section2.4 of this report for a discussion of quality assurance.

Seafood Safety: Texas Department of State Health Services

The Texas Department of State Health Services (DSd8jood and Aquatic Life Group

maintains two important monitoring databases pertaining tergaiality and sediment quality

and public health. The databases describe concentrations of 1) coliform bacteria in surface waters
and 2) organic and inorganic contaminants in fish and shellfish tissue in Galveston Bay.

The bacteriological database contamore than 37,000 samples detailing concentrations of total
coliform bacteria, fecal coliform bacteria, salinity, dissolved oxygen, water temperature, and
precipitation data collected from 184 stations during the years2@83.Table2 andFigure 3

below detail the spatial and temporal distribution of this dataset. The agency uses the data to
establish shellfish harvest areas, a regulatory framework designed to greteablic from
consuming pathogecontaminated oysters harvested from Texas estuaries.

Table2. Number of bacteriological samples collected in Galveston Bay from2Q@3 by the Texas
Department of State Health Services.

Waterbody Number of Samples % of Total
Subbays Christmas Bay Complex 1,519 4%
East Bay 3,653 10%
Trinity Bay 3,932 11%
Upper and Lower Galveston Bay 20,962 56%
West Bay 5,231 14%
Tributaries Bastrop Bayou 208 1%
Dickinson Bayou/Dickinson Bay 572 2%
Galveston Channel 229 1%
Houston Ship Channel 583 2%
Texas City Channel 238 1%
Total 37,127
Galveston Bay Status and Trends Project 2007 Contract Number 582-7-77799
Year 1 Progress Report August 2007
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DSHS Bacteriological Data: Annual Sample Numbers
(1963-2006)
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Figure 3. Number of bacteriological samples collected in Galveston Bay annually from20863by the
Texas Department of State Health Services.

The database describing organic and inorganic contaminants in fish and shellfismtissue i

Galveston Bay contains data for 390 samples collected by the DSHS in 1998, 1999, 2000, and
2004. The datarecollected to evaluate potential health risks associated with consumption of

finfish and blue crabs in Galveston Bay. The DSHS health charattenstudiesrefunded in

part by the Texas Commi ssion on Environment al
(GBEP).

In the initial 19982000 sampling effort, 345 samples were collected to evaluate concentrations
of seven inorganic and 12 organic taiminants in nine areas of Galveston Bay. In the 2004, the
sampling effort focused on the Houston Ship Channel and Upper Galveston Bay. The 2004
targeted sampling effort collected 45 samples to evaluate concentrations of seven inorganic and
213 organic comminants. In all samples from 17 species of estuarine and freshwater finfish and
blue crab were collected. An additional round of sampling was recently completed by the DSHS.
However, the data are not yet available from the agency pending completierhebith
characterization process.

Oil Spills: Texas General Land Office

The Texas General Land Office (GLO) Oil Spill Prevention and Response Program maintains a
database describing spills of petroleum products reported in Texas coastal countiesOThe GL
reports oil spills for four of the five counties surrounding Galveston Bay (Brazoria, Chambers,
Galveston, Harris, and Liberty). Spills are not reported for Liberty County, which is not defined
as a coastal county by the GLO Oil Spill Prevention and &tesspProgram.
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The database compiled for the Lower Galveston Bay Watershed describes 3,056 spills occurring
from 1998 to 2006. The data contain county of occurrence, date and time of the spill, volume of
the spill, type of product spilled, and the gensmlrce (vessel or facility). Latitudes and

longitudes of the spills are not available. The annual and county level distributions of the spills
are outlined belowin Table3 andFigure4.

Table3. Number of ail spills in the counties surrounding Galveston Bay as reported by the GLO Oil Spill
Prevention and Response Program; 129%6.

County Number of Spills
Brazoria 229
Chambers 99
Galveston 1,107
Harris 1,621
Total 3,056

450 ~

400 A

350 A
300 A
250
200 A
150
100

50 A

0 - T T T T T T T —

1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

Number of Spills

Figure 4. Number of petroleum produqtils reported annually in the Lower Galveston Bay Watershed by
the GLO Oil Spill Prevention and Response Program; 120@6.

As seen inTable4, ten product types constituted 92 percent of the petroleum prgypillstin the

Lower Galveston Bay Watershed during the period 183®. Diesel and waste oil and oily

water mixtures accounted for 29 percent and 35 percent of the spills, respectively. Eight percent
of the spills were of unknown or unidentified produygds.
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Table4. Number of petroleum product spills by product type occurring in the Lower Galveston Bay
Watershed as reported by the Texas General Land Office (GLO) Oil Spill Prevention and Response
Program; 19982006.

Product Type Number of Spills % of Total
Bunker C and other heavy fuel oils 198 6%
Condensate 41 1%
Crude oil 100 3%
Diesel 890 29%
Gasoline 75 2%
Hydraulic oil 244 8%
Jet fuel/kerosene 19 1%
Lubricating oils 125 4%
Non-petroleum oils 30 1%
Waste oil and oily water mixtures 1,071 35%
Other 190 6%
Unknown 73 2%
Total 3,056

Coastal Fisheries: Texas Parks and Wildlife Department

The Texas Parks and Wildlife Department (TPWD) Coastal Fisheries Division collects data
describing the fisheries resources of Galveston Bay. This fisheries independent monitoring
database is separate from tloenenercial and recreational fisheries landings database maintained
by the agencyThe fisheries resource database is the second largest database maintained by the
Status and Trends Project (second in size to the TCEQ water and sediment quality database).

The database includes information on a host of aquatic plants and animals samplePWEhe
using a variety of sampling techniguesg. bag seine, shrimp trawl, gill net, and oyster dredge).
The Coastal Fisherigtatabase is usday the Status and TreadProjector the trend analysis of
species abundances in East Bay, Upper and Lower Galveston Bay, Trinity Bay, West Bay, and
Christmas BaySome data exist for samples captured near the mouth of local bayous. However,
these samples are not analyzed byStatus and Trends Project due to the fact that the TPWD
Coastal Fisheries Monitoring Program focuses monitoring on the major estuarine subbays and
any data for the local bayous would likely provide an incomplete characterization of those
waterbodiesTPWD also collects hydrological data in association with its fisheries independent
monitoring pr@ram.

The TPWD coastal fisheriemonitoring progranutilizes a randomized sampling station
methodology andataloguegvery organism captured in a sample. Codldaata include spatial
and temporal information describing the sample location and tiofiectiongearinformation,
hydrological data (e.g. dissolved oxygen, water temperature, and salwagther conditions,
species caught, number of each spea@gsured, and total length (length of fish from snout to tip
of caudal fin) of the first 19 individuals of a captured species.

TPWD Coastal Fisheries dadee requested from the TPWD Rockport Ofceually and are
typically available in June of the yearwhich data are requestddata are received from the
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TPWD on a set of CDs in .csv form@athe TPWD Coastal Fisheries Operations Manual is
availablein hard copy formatt pon r equest from the agencyo6s
provides details for ahspects of the Coastal Fisheries monitoring program.

A large amount of data processisgequiredo analyzehe TPWD Coastal Fisheriestaset.

The data are converted from .csv format into a MS Access database and spatially formatted
according to the GBP segmentation scheme ($égurel). The dateare theraggregated
according tayear type, sample (by date and location) and speciesyi€ldsa count of the
number ofindividuals of each species captured iosledPWD sample. Next, theathare
convertedrom number captured &tandardizedatch per unit effort (CPUELPUE br gill net,
shrimp trawl and oyster dredge is calculated by dividmegotal numbeof individuals of a
speciesaptured byhetotal ime sampled to yieldatch per hourCPUE for bag seine is
calculatedby dividing thetotal numbeindividuals of a speciesaptured by total area sampled to
yield catch per hectareAnnual and monthly CPUESs are calculated by Subbay for each species
of interest.

Figures below shows the spatial distribution of the TPWD Coastal Fisheries data collected in
GalvestorBay over the period of recarBag seine and gill net samples are greatest in West Bay
and Upper antlower Galveston Bay. Oyster dredge samples are greatest in Upper and Lower
Galveston Bay and East Bay (this sampling method is highly dependent upon the location of
oyster reefs)Shrimp trawl samples aggeatesin Upper and Lower Galvestday andTrinity
Baywhere trawls can be towed with relative e&eimp trawl samples argeldomcollectedin
Christmas Bayvhere trawls are difficult to deplajueto the shallow nature of the subbay.

B Bag Seine BGillNet OOysterDredge 8 Shrimp Trawl

6,000 -
o 5,000 -
Q@
o
g 4,000 A
&
= 3,000 |
3 2,000 A
g D
z 1,000 -

O .
Christmas Bay EastBay Trinity Bay Upperand West Bay
Complex Lower
Galveston Ba
Subbay
Figure 5. Number of records in the TPWD Coastal Fisheries datababected inGalvesbn Bayover the
period of recordgrouped by gear type and Subbay
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Habitat: National Oceanic and Atmospheric Administration, Coastal Change and
Analysis Program

Geospatial data were obtained from the National Oceanic and Atmospheric Administration (NOAA)
Coastal Change Analysis ProgréB8iCAP). TheC-CAP land cover classification is based on

Landsat Thematic Mapper satellite imagery. The data have a spatial resolution of 30 m and a target
accuracy of 85%. AP data are mapped at 1:100,000 scale with 22 standard classes representing
major landscapeypes. CCAP classification is supported by ground truthing and the use of
supplementary data such as U.S. Geological Survey (USGS) maps, Topologically Integrated
Geographic Encoding and Referencing system (TIGER) road data, and National Wetland Inventory
(NWI) data. In an effort to be consistent with wetland classifications prepared by other agencies, the
wetland data included in the CAP Coastal Land Cover Classification System are based on the
Cowardin classificatiofCowardin 1979)Detailed infornation describing th&ulf CoastC-CAP
methodology can be fourah theNOAA-CCAP Gulf Coast Land Cover website

The newesNOAA C-CAP datasetnventories and describgthe change in land covatong the
TexasLouisiana coast over a five year peri@@01to 2005 With the addition of the 2001 to 2005
inventory, NOAA GCAP provides a standardized habitat classification data set for the period 1996
to 2005.The Status and Trends Projeanalyzesvetland classificatioand related land use/land
coverdata for the Lower Galveston Bay watershed {(&iwatersheds and five countieEhe five

C-CAP wetland classes analyzed by that@® and Trends Project includestuarine Emergent
Wetland, Estuarinecsub/Shrub Wetland, Palustrine Emergent Wetland, Palustrine Forested
Wetland, and Palustrine Scrub/Shrub Wetland.

Three wetland classes were not included in the wetland change analysis. Estuarine Forested
Wetlands (e.g. mangroves) do not exist in thev€tbn Bay Estuary. Also not analyzed were the
Estuarine Aquatic Bed and Palustrine Aquatic Bed classes. The aquatic bed classes do not allow one
to differentiate between submerged aquatic vegetation (seagrass) and other aquatic vascular plants
such as ingsive water hyacinttEjchhornia crassipgsand Salvinia$alvinia molesta

Precipitation amounts present at the time satellite imagery is acquired is a major factor affecting the
comparability of remotely sensed palustrine wetland data from one ythar next. Palustrine
wetland acreages from wet and dry years are not directly comparable as wet years will yield
relatively larger palustrine wetland acreage amounts and dry years will yield relatively smaller
acreage amounts. For this reasaradditionto acquiring the NOAA GCAP habitat data, annual
precipitationdata from théNational Climate Data CentéNCDC) were also obtainddr Houston,
19412006 According to the NCDC pcipitation data for Houston

e 1996 was the®driest year on record with 36.34 inches of rain

e 2001 was the"8wettest year on record with 81.84 inches of rain, and

e 2005 was the7driest year on record with 36.02 inches of rain

Based on the NCDC prgztation data, 1996 and 20@Begood years for comparison of palustrine
wetland classification datdue to their relatively equal rainfall amour2801 was a much wetter

year and th&lOAA C-CAP habitat classification data for that yeae not directly somparable to the
data from 1996 and 20Gts the palustrine wetland acreages will be much larger in 2001 due to the
existence of wet conditions
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Additionally, wetland acreages from previous wetland assessment studies and land cover
classificationgJacob 2005; Pulich 1996; USFWS 1992; Webb 2005; White X298)ot be
directly compared to the results-CaPdat@al veston
analyses. The land cover classifications use different reranging imagery as baseline data

sets (e.g. aerial photos versus satellite imagery), assess geographic areas of varying size, and use
slightly differing habitat classification systemBlease see Secti@2 for results of thenalysis.

Habitat: US Army Corps of Engineers, Section 10/404 Permit Data

Over the last three yearet Status and Trends Projéeis madeseverakfforts to collect and assess

Clean Water Act Section 10/4@¢ktland permit and mitigation data from tHeS. Army Corps of

Engineers (COE) Galveston District. COE permit and mitigationatat@aintainedn the

Regulatory Analysis and Management System (RAMS) database at the district level. This relational
databasés used by the COBalveston Districto store,track and report projedevel information

pertaining to wetlangermit reviewprocess. Nationally, theOE uses the regional RAMS databases

as the source for tracking the feder @HeCOBisNmMi t n
in the pocess of converting the RAMS database into a new permit review/tracking system. The new
system aims to move to a national level database ultimately accessible to the public via the internet
(Personal communication with COE staff, March 2007)

In the20042006 Status and Trendwoject yeathe COERAMS permit datavereobtained from
Dr. Samuel Brodypf Texas A&M Universitywho had obtained the data directly from the COE
Galveston Districtln March 2007 the Status and Trends project obtaimeshavesion of this
database directly from the COE Galveston District.

The newest version of the COE RAMS database contains data describing 3,597 wetland permit
actions processed by the COE during the period,-P896.The database appears to be
incomplete as.numberof permits for the western portion of the Lower Galvefay

Watershed are not included in the data obtained from the Sff# .several requests, the

missing datarestill not available.

Population: US Census Bureau

All human population datased by the Status and Trends Project are acquired from the US
Census Bureaandthe H-GAC. Census data updated in the 2007 project year include new
human population estimates for 2d@ém theUS Census BureaiVletadata describing the 2006
population estimates can be viewadine Data acquired from theJ&AC include population
projectionsirom the 2035 Regional Forecast
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2.3 Database Maintenance and Storage

Program Elemer of the Status and Trends Work Plan addresses database maintenance and
storage of Status and Trendgta@ The Status and Trends Project is built upon the use of
computing and electronic communications resources for the transfer, processing and
maintenance of data. All project computing resources are housed at HARC and maintained by
HARC staff. Project stacoordinate with the HARC Information Technology (IT) Department

to ensure that server and network maintenance minimally intevigteproject computing,

storage, and network/website connectivity needstefjuired by the QAPPI @ata are backed

up b other server locationtapebackup and external hard digkn a periodic basis. Tape

backups and an external hard drare stored ofsiteto prevent againstatastrophidoss of data.
Data are also backed ppior to any server or network maintenance.

Three grves (one data server, one map server, and one web sanittejual processorand

high capacity hard drivaa a RAID 5 arrayarededicated to this project. All of the other

computing resource components are employed as part of the HAR&itwoghnetwork. HARC

employs security systems and software to protect the data from virus infection and tampering by
unauthorized users. The HARC IT Department and the Status and Trends staff work together to
administer user rights by means of passwordgoc t i on t o | i mit access to
The data serverareequipped with tape backup and an archival system to provide additional

security. The data server also has an emergency power supply.

The project uses Microsoft software packagepfocessing and maintaining the data: Microsoft
(MS) SQL Server, MS Access and Excel. ESRI ArcGIS is used to produce maps and spatial
analysis products.-Blus andAnalyselt are used to perform statistical analyses. MS Access and
SQL Server are used a®tatabase maintenance software packages. Web products are created
using .HTML, .ASP, and .NET.

All data accepted from agency sources undergo a validation process prior to data analyses and
placement on Status and Trends website Kggp&re2). Raw agency data and processed data are
storedin separate locations on the server

Volunteer monitoring data are acquired, stored, and analyzed separately from agency monitoring
data. The volunteer monitoring data are f@dhe same server, but in a database separate from
agency monitoring data. The two types of data are not combined.
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2.4 Quality Assurance

Program Element of the Project Work Plan addresses quality assuraficgata acquired by

the Status and Trends Rrctin FY 2007 arananaged undemaupdatedQuality Assurance

Project Plan (QAPP) approved by the Texas Commission on Environmental Quality in March
2007. The QAPP designatihe data processing methodologies, data storage and backup
requirements, data glity objectives, and data validation and verification requirements.

Upon receipt of data from the source agency/organization, the Status and Trends Project reviews
data for duplicate records, missing data and metadata, incorrect spatial cogrdigaatlier

values These data quality steps are integral in ensuring the validity of theltatnalyses and
theinformation products that they suppaoktl databasesipdated in FY 200fhave been

reviewed forthedata errorsnentioned above.

Numerous da comparisons are made throughout the data management and analysis process.
After the initial conversion to a database format used by the Status and Trends Project, the newly
processed data are compared to the raw data from the source agency to ensu@ dicassing

errors occurred. If errors are found then the initial processing step is repeated. The source agency
is contacted if the erros found to be in the raw dathn those instances a new version of the

data is requested from the source ageAdgitional comparisons are made between the new

dataset and previous versions from prior Status and Trends Project years. If large changes in
sample sizes or analytical results are seen, then the data are reviewed to ensure that no errors
were introducedAll databases updated in FY 2007 have been reviewed for data processing

errors.

Duplicate and Missing Records

Records that are identified daplicates are removed from analyses as are records with

incomplete metadata (g.date and location). In some taaces it may be determined that a large
number of records are missing from a datéseth asan entire geographic aredhe missing

data are requested from the source agency. If they are not available, then the dataset is not used
for analyses.

Incorrect Geospatial Coordinates

All gecspatial coordinates areviewed. Those that are incorrect (latitude/longitude does not
match the physical location description of the sampling site}arected when possibld the
coordinates cannot be corrected rnttiee datarecords are removed from analyses

Ouitliers

In somedatabases, such as those describing veaitgisedimenquality, data recordare

identified by the source agen@&s being below or above an acedperange of valuesThe

Status and Trends éject typically identifies a value as an outlier if it is greater than two orders
of magnitude above or below the maximum or minimum acceptable value. This is modified in
some locales and for some parameters such as bacteria in surface waters whery aéxgreme
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concentrations are commonly observieléntified outliers are removed from analyses and the
source agency is notified.

The introduction of errors and loss of data are managed through procedures for record keeping
and auditing. Documentation (usiMfs InfoPath) describes changes made by project personnel

and the time at which the changes were made. Each time a file is changed it is saved in a new
version and the old version is archived. New file names and locations are recorded in the
database docuemtation. Files are archived when data updates are received from the source
agency and the data processing cycle starts over. Periodic comparisons between recent and early
versions arenadeto detect problems.

3 Project Results
3.2 Data Analysis

Program ElemerB of the Project Work Plan addresses data analyses of which there are three
general types: 1) Analysis of monitoring gaps, 2) status and trends analyses, and 3) spatial
analyses. Several of these analyses are completed and are included below or hinee been
subject of oral presentations (see SecB@of this report)Many of the data sets acquired by

the Status and Trends Project will be analyzed in Year 2 aivitigear project due to the time

of year in which the souragencies release the dagag(TPWD Coastal Fisheries data were
released in June, TCEQ Surface Water and Sediment Quality data were obtained in late spring).
The analyses of those larger data sets and the update of indicators that rely upon them will be
reported in Year 2 progress repodstreach materials and oral presentatidhe results of data
analyzedin Year 1 of the project are reported below.

Habitat: National Oceanic and Atmospheric Administration, Coastal Change and
Analysis Program

Usingthe NOAA Coastal Change Analysis ProgramG&P) data set released in 2007 (See
Section2.2.2for a description of this datasefiye land coverclasses were analyzed to detect
changes inwetlandacreagdor the period 1996 t8005.Summary data are provided in
Appendices D and E.

The area of land analyzed (a total land area of 2,742,911 acres) included the 21 subwatersheds of
the Lower Galveston Bay Watershed (see mdfgdare6). Changes in wetland acreages were
also analyzed at the county level (Brazoria, Chambers, Galveston, Harris, and Liberty counties).

Galveston Bay Status and Trends Project 2007 Contract Number 582-7-77799
Year 1 Progress Report August 2007

Page 21



Trinity River

p - 2 P J“ N\, )
o el Greens Bayou | ' Cedaf Bayou
L
| Addicks Reservoir White Oak Bayou

N falo Bay T Smd Chanmei FA 2
Reservoir Bufalo Bayou “ship Channel
Barker Reservoir i ™ =2 f” 4 7

San Jacinto River

— [BraysBayou, o A 0 R
\,\\ -Sims Bayou Arn'iand/|TayIp[) Bayou
N~ U RS
— [ Clear Creek '\!O-hh Bay
— bl N

If _b]cﬁln son Bayou "

f_/bhocolate Bayou’ \S‘OU”‘VBY\ [
O NN ! :
b . West Bay /8 25

: N R -

NS

Figure 6. Counties and subwatersheds of the Lower Galveston Bay watershed. Varying aerial coverage
account for the acreage difference in the wetland change analysis at the county and subwatershed scales.

Habitat classification data for five estuarine and palustrine wetland classes were analyzed for the
years 1996 and 2005: 1) Estuarine Emergent \Wettl2) Estuarine Scrub/Shrub Wetland, 3)
Palustrine Emergent Wetland, 4) Palustrine Forested Wetland, and 5) Palustrine Scrub/Shrub
Wetland. According to the NOAA -CAP dataset, the total acreage of these estuarine and
palustrine wetland classes in 2005svestimated to be 717,848 acres or 26 percent of the total

land area in the Lower Galveston Bay Watershed. Over the ten year period of 1996 to 2005,
changes in land cover and land use are evident throughout the Lower Galveston Bay Watershed
and are discussl below.Several land use classes were also analyzed in FY 2007 in an attempt to
characterize the type of changes occurring (e.g. development or clearing of land).
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It should be noted that the ddt@lowrepresenting change in habitat acreaggralculded in

terms ofincreases and decreases inacreage,e b al ance of Whsunclear i s fAne’
whet her a negati verac hpaonsg et iivse tcrhualnyg ea ifisl asrsud y
acreage. Additionanalysesand grouneruthing are requed to bear this oufA decreasén

wetl and acreage is a true il salandustortaahe habi t
hydrologically altered landscaje.g. palustrine emergent wetlagichined and converted a

developed land use)Jacob and.opez (2005) attempted to quantify this type of wetlersd in

the Lower Galveston Bay Watersh&detland habitat that is altered to another habitat type (e.g.
palustrine forested wetlaraeared and@onverted to palustrine emergent wetland) may represent

a change, but not a permanent loss of wetland habitat.

As seen irfTable5, net change in palustrine aedtuarinevetlands (loss of wetlands offset by
gains) totaled17848acres in the 21 subwatersheds surrcumnéalveston Bay during then

year period, 1996 to 2680Negative changes largebgecurred in the palustrine wetland classes of
palustrineforested {9,256 acres), palustrirserub/shrub wetlands§,049 and palustrine
emergent wetlands4,326. Overdl, the acreage of estuarine wetlands showtt: change in

the 1996 to 20B timeperiod.A positive change iestuarine emergemtetlands (124 acres) was
apparent.

Table5. Change in acreage of five wetland classes in 21 stdyalaeds of the Lower Galveston Bay
watershed, 1996 to 26800riginal data source: NOAA Coastal Change Analysis Program, 2007.

Wetland Class 1996 2005 Change in Acres
Estuarine Emergent Wetland 124,333 124,456 124
Estuarine Scrub/Shrub Wetland 244 229 -15
Palustrine Emergent Wetland 135,448 133,123 -2,326
Palustrine Forested Wetland 418,469 409,213 -9,256
Palustrine Scrub/Shrub Wetland 56,873 50,827 -6,046
Net Total 735,366 717,848 -17,519
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As seen inTable6, of the 21 sibwatershesl of the Lower Galveston Bay Watersht five
with the largesestimatedacreages oéstuarine and palustringetlands in 208 werethe

Trinity River watershed with 306,053 acres

East Bay watershed with 83,840 acres

West Bay watershed with 77,364 acres
Austin-Bastrop Bayowvatershed with 7635 acres, and
Trinity Bay watershed with 56,721 acres

During the period 1996 to 280the greatesdecreases iastuarine and palustrimeetland
acreagesccurred in the Trinity River-6,243acres), Trinity Bay,860acres), and Clear Creek
(-1,994 aaes) subwatersheds. Also of note are the Brays Bayou and White Oak Bayou
subwatersheds which saw decreases in wetland acred@p®eifcent(-224 acresand33 percent
(-181 acresjespectivelyfrom 1996 to 2005

Table6. Changein acreage of wetlands in 21 watersheds of the Lower Galveston Bay watershed, 1996 to
2006. Original data source: NOAA Coastal Change Analysis Program, 2007.

Watershed 1996 2005 Change in Acres
Addicks Reservoir 7,554 7,401 -153
Armand Bayou 6,702 6,470 -232
Austin-Bastrop Bayou 70,981 70,535 -446
Barker Reservoir 10,887 10,657 -230
Brays Bayou 521 298 -224
Buffalo Bayou 455 398 -57
Cedar Bayou 24,554 23,665 -889
Chocolate Bayou 14,356 13,970 -386
Clear Creek 10,131 8,537 -1,594
Dickinson Bayou 7,553 7,062 -491
East Bay 85,319 83,840 -1,480
Greens Bayou 12,353 11,250 -1,103
Houston Ship Channel 6,020 5,654 -366
North Bay 2,892 2,694 -198
San Jacinto River 9,933 9,827 -106
Sims Bayou 1,621 1,378 -243
South Bay 14,059 13,714 -345
Trinity Bay 58,582 56,721 -1,860
Trinity River 312,296 306,053 -6,243
West Bay 78,057 77,364 -693
White Oak Bayou 541 360 -181
Net Total 735,366 717,848 -17,519
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Status of Wetland Habitat in Five Counties of the Lower Galveston Bay Watershed

The analysis ofthe NOAA C-CAP data was expanded to analyze the change in wetlands in the
five county region in and around Galveston Bay (Brazoria, Chambers, Galveston, Harris, and
Liberty counties) during the same period, 1996 to520ie area of land within the fiv@enties
(3,438,890 acregjiffers from, butincludes the 21 subwatershgdeeError! Reference source

not found. abovg. The change inverallarea presents a slightly different viewobianges in
wetlandacreagdrom thatseen above in ghsection on subwatershtxel changs.

In 2005, he total acreage of wetlands in the five counties was estimated 4® |988acres or 28
percent of the total county land area in 200/hen compared testuarine and palustrine acreage
decreasem the21 subwatershedthenetdecreasef estuarine and palustringetlandclasss in the
five county area was larger-26,792 acre¢seeTable7).

As with the subwatershegwetland acreagdecreaseseccurred in plustrine wetlandlasss,
specifically palustrine forested wetland$§,2648 acres), palustrine scrub/shrub wetlanr@g045
acres), and palustrine emergent wetlanti{8acres) A small increasén theestuarine emergent
class of 199 acres was seen

Table7. Change in acreage of five wetland classes in five counties of the Lower Galveston Bay watershed,
1996 to 208. Original data source: NOAA Coastal Change Analysis Program, 2007.

Wetland Class 1996 2005 Change in Acres
Estuarine Emergent Wetland 163,029 163,228 199
Estuarine Scrub/Shrub Wetland 229 224 -5
Palustrine Emergent Wetland 169,746 168,068 -1,678
Palustrine Forested Wetland 564,715 546,451 -18,264
Palustrine Scrub/Shrub Wetland 75,061 69,016 -6,045

Net Total 972,780 946,988 -25,792

When the GCAP wetland data were analyzeg ¢ounty, it was determined that the areas with
the largesestimated acreages of estuarine and palustrine wetlands inve@®Brazoria County
(341,474acres) and Liberty Count295,116acres)seeTable8). During the period 1996 to
200b, the greateddecreases iwetlandacreageccurred in Liberty County-12,253acres) and
Harris County {6,124 acres The changes in land cover classes for these two counties are
described further below.

Table8. Change in acreage of wetlands in 5 counties of the Lower Galveston Bay watershed, 1996 to 200
Original data source: NOAA Coastal Change Analysis Program, 2007.

County 1996 2005 Change in Acres

Brazoria 344,188 341,474 -2,714

Chambers 137,429 134,719 -2,710

Galveston 80,872 78,881 -1,991

Harris 102,922 96,798 -6,124

Liberty 307,369 295,116 -12,253

Net Total 972,780 946,988 -25,792
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Land Use Changes in Liberty and Harris Counties

Liberty County

As was reporte last year by the Status and Trends Project, the NOAME data describes
large landscape scale changes in Liberty Counberty County ighe Northeastern most county
of the Lower GalvestoBay Watersheds situated at the southeextentof the EastTexas Piney
Woodsandcontaingthe Trinity RiverBottomlandsAs seerin Table9, duringthe period 1996

to 2005Liberty Countyshowsa decease of more than 12,0@&cresn the palustrine wetland
classes. An angdis of the land use classification data from the NOASAP data set shows an
increase of almost 20,000 acres in the agricultaral useclasses of Cultivated (tilled row
crops), Pasture/Hay (open to grazing), and Grassland (may be open to gidmiigta show

an increase of nearly 2,500 acres of developed land use classes. Based on these data, it appears
that freshwater wetlands, especially forested freshwater wetlands, araleiadfor uses other
thansuburbardevelopment. A different story tsld by the NOAAC-CAP data for Harris
County.

Table9. Changesn acresof estuarine and palustrine wetland alathd useclassesn Liberty County,1996t0
2005. Original data source: NOAA Coastal Change Analysis Program, 2007.

Estuarine Emergent Wetland

Estuarine Scrub/Shrub Wetland

NET TOTAL 307,369 295,115 -12,254

Cultivated
Agricultural Pasture/Hay
Grassland

NET TOTAL 274,985 297,210 22,225
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Harris County

Harris County is the urban center of the Lower Galveston Bay Watershéeslraomde to almost

3.9 million peopleas estimateth 2006(US Census Bureau, 200Mhe NOAA GCAP data

show the resultsf urban and suburban developmanthis county As seen irmable10, during

the period 1996 to 2005, Harris County shows a decrease of more than 6,000 acres in the
palustrine wetland classes, most of that in the palustrine forested wetland class. An analysis of
the land use classification data from the NOAABP data set also shows a decrease of more
than 24,000 acres in the agricultural land use classes of Cultivated (tilled row crops),
Pasture/Hay (open to grazing), and Grassland (may be open to grazicgyding to this data

set, during the same time perideleloped land use classes increased by more than 68,000 acres
with more than 52,000 acres of that increase being ibdiag Medium, andHigh Intensity
Develodland use classes.

Table10. Changes in acres of estuarine and galine wetland and land use classes in Harris County,
1996 to 2005. Original data source: NOAA Coastal Change Analysis Program, 2007.

Estuarine Emergent Wetland

Estuarine Scrub/Shrub Wetland

NET TOTAL 102,922 96,798 -6,124

Cultivated
Agricultural Pasture/Hay
Grassland

NET TOTAL 783,687 827,656 43,969
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3.3 Outreach

Program Elemerti of the Project Work Plan outlines data interpretation and dissemination of
project resultsEfforts undertaken through this task deal directly with how the results of data
analyses are communicated via meetipgssentationgepors, web products, and sharing of
data with other organizations.

3.3.1 Meetings and Presentations

Public outreach is a lge component of the Status and Trends Prdrojectstaff attend a
number of meetings throughout the ydwat are:
¢ Organized to megdrojecttasks and deliverables (e.g. quality assurance site meetings and
meetings of the GBC subcommittees),
e Attendedto initiate or strengthen relationships with data providers and
researchers/partners holding similar interests, and
¢ Attended to maintain knowledge regardtwastaimanagemerissues associated with
theproject.

While meetings directly related to the jpeot tasks and deliverablesme of course important
meetings indirectly related to the projébtllets two and three abovale equally integral to the
project in that they keep project staff up to datelata sourcegmerging issuesnd
managementrorities of GBEP/GBC stakeholders. A list of the meetings attended by project
staff is included in Appendik.

Additionally, project staff givea number of presentations to coastal managfeespublic, and
educatorsegarding Status and Trendataanalyses Major presentations were given at State

of the BaySymposium in Galveston, Texas in January 28@¥Science Teachers Regional
Collaborative at the University of Houst@lear Lake in March 2007, and the EPA Water

Quality Monitoring and AssessmeSeminar held in Bandera, Texas in April 2007. Presentations
given by project staff are also included in Appenflix

3.3.2 Data Requests

The number of data requests has decreased over the last project year, largely due to the Water
and Sediment Quality and Risries Data Portals now operational onwhew.galvbaydata.ay

website. These data portals allow users to download raw data from the two largest and most
popular Status and Trends databases (TCEQ Surface Water ané@edirality and TPWD

Coastal Fisheries). Still, the Status and Trends Project does process a number of data requests
each year. In Fiscal Year 2007, theatusandTrends Projegpbrocessed and supplied data listed

in AppendixG.
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3.3.3 Website: www.galvbaydata.org

Web visitation statistics for theww.galvbaydata.orgvebsite are tracked using free software
from SiteMeter Visitation statistics for the website can be viewed by aayeéth an internet

connectiorby clicking on theE= icon on the webpage.

According to themost recent data froiteMetey the number of visits ovéhne most recent
project yea(Septembelf, 2006 through August 31, 2007) total 3,332 visits or 284 visits per

month. Website visits have increased by approximately 40 percent from the beginning of the
project year to the present.
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Figure 7. Monthly average of visite thewww.galvbaydata.orgvebsite in 2007 project year.
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4 Project Conclusions and Lessons Learned

Much progress wasade in FY 2007 under glfogram elementsutlined in the FY 2002008

Project Work PlanUnder Program Element 1, efforts to update thirty of the-Gftg database

were made. Under Program Element 2, the Quality Assurance Project Plan (QAPP) was updated
and approvedQuality Assurance/Quality Control documentatieas updated and maintaines a
required by the QAPP. Project servers and firewalls were maintained without loss or corruption
of project data. As outlined in Program Element 3 of the Project Work Plan, several major
analyses were completed and are included in this progress repditly @gurance tasks under
Program Element 4 of the Work Plan were completed for all updated databases in FY 2007.
Progress under Program Element 5 was noted, including a number of meetings atteinded
presentations made. The number of visits to the Statli$i@ends website continues to increase.

The Status and Trends process of compilation and analyses of data relevant to the Galveston Bay
Plan appears to be an important and unique effort. Demand for the information on the interactive
web site is growingRequests fothe Status and TrendBlI to attend meetings on resource
managemenssues are increasing. The agencies contributing data to the program have made no
changes in data management or analyses that conflict with or duplic®attieeand Trends

effort. When consulted abotite analytical results, they are cooperative and usually
confirm/supportProjectfindings.

One lesson learned over the course of Status and Trends data manafieménthe essential
aspect of quality assurance. Large agency data sets receiveddtgttieeand Trendsoject

often have incomplete or inaccurate metadata and sometimes erroneous data values. It appears
that data quality is receiving more attention from TCEQ as evidenced by the addition of outlier
minima and maxim#o the data fields for most stomides. However, his apprach could result

in omission of real extreme valué€3darification is needed on the validity of outlier values.

The Status and Trendwogram has learned that analyses of habitat area from remote saesing
individualistic and difficult to compare. They téf in scale/resolution, season, number of

images summarized, soil moistumedotherrelevant variables. Trying to perform a meta
analysisof changes in wetland acreage has been very difficult and imprecise. It appears that
NOAA has finally provided remotgensing data for land cover change analysis that is
sufficiently comparable to make accurate statements about changes over the period of 1996 to
2006. The results of this analysis of habitat change will be discussed with local experts, but
offers the besbpportunity to date tpresent accuratgetland acreage trenflsr the Galveston

Bay watershed.

FY 2008 of the tweyear project will continue to segdates of projeatatabasesnetadata, and
quality assurance documentation as the datanade availablby the source agencies.
Additionally, Project staff will work to update Galveston Bay indicatorsgedent those
indicators via presentations, outreach materials, and products posted on the
www.galvbaydata.orgvebsite. In the near termgqect staffwill offer to present some the
resuts of the FY2007 data analyses, particularly the wetland acreage analyses in &2ction
this reportto technical subcommittees of tBalveston Bay Councduch as the atural
Resource Uses Subcommittdée Status and Trends Pl is scheduled to give a presentation
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entitled, fiEcosystem Indicators Developed f
| ndi c at or atkhe Bstaene Basdarch Federation Conference in Providence, Rhode
Island in November 200°A presentation to KL2 sciencesducators in the HoustdBalveston

region is also scheduled for Fall 2007.

In FY2008, the Status and Trends Projeitt attemptto improve the degree to which quality
assurance issués.g. outliers and data entry erroidgntified in data obtained from source
agenciesreaddressed by the source agency. This will entail identifying the correct contact
within the agencysomemethat has the ability to ensure that data quality issues are addressed in
the source database.

The Status and Trends Project also plans to continue to upload data analysis products to the
www.galvbaydata.orgvebsite. The development of web products, particularly those with data
guery capabilities (such as interactive maps and ASP.NET applicatigites to the Water

Quality and Fisheries data portals) is a time intensive task. The Projeitt ®brk with GBEP
ProjectManager to identify specific web deliverables for the FY 2008 project year.
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6 Appendices

AppendixA. Agencies and organizations contributing data to the Galveston Bay Status and
Trends Project

Dr. Stephen Klineberg, Rice University

Gulf Coast Waste Disposal AuthgriGCWA)

Gulf States Marine Fisheries Commission (GSMFC)

Harris County

HoustonGalveston Area Council #&AC)

National Oceanic & Atmospheric Administration (NOAA) National Status and

Trends Program

7. National Oceanic & Atmospheric Administration (NOAA) / NA@ Galveston
Laboratory

8. Port of Galveston

9. Port of Houston Authority

10.Port of Texas City

11.Texas Commission on Environmental Quality (TCEQ)

12. Texas Comptroller

13.Texas Department of State Health Services (DSHS)

14.Texas Department of Transportation (TXDOT)

15.Texas Genal Land Office (GLO)

16.Texas Parks and Wildlife Department (TPWD)

17.Texas Sea Grant

18.Texas Water Development Board (TWDB)

19. University of Texas Bureau of Economic Geology (BEG)

20.US Army Corps of Engineers (COE)

21.US Census Bureau

22.US Coast Guar Vessel Traffic Service

23.US Environmental Protection Agency (EPA)

24.US Fish and Wildlife Service (FWS)

25.US Geological Survey (USGS)

oA LNE
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AppendixB. List of all databases updated by the Status and Trends Project in FY 2007.

Category Source Agency Database
Habitat Protection 1 Houston-Galveston Area Council (HGAC) H-GAC Classification of Regional Landscape
Habitat Protection 2 NQAA National Benthic Inventory
Habitat Protection 3 Texas Parks and Wildlife Department (TPWD) Coastal Wetlands Habitat / Land Cover (Pulich and Hinson, 1996)
Habitat Protection 4 University of Texas Bureau of Economic Geology (BEG) Shoreline Environmental Sensitivity Index (ESI)
Habitat Protection 5 US Army Corps of Engineers (COE) Regulatory Analysis and Management System (RAMS) / Section 10/404 Permits
Inflows & Bay Circulation 6 Texas Water Development Board (TWDB) Modeled Monthly Inflows to the Trinity-San Jacinto Estuary (Galveston Bay)
Inflows & Bay Circulation 7 Texas Water Development Board (TWDB) Texas Historical Water Use Data (Go To Region H)
Inflows & Bay Circulation 8 US Army Corps of Engineers (COE) Galveston Bay Water Circulation Velocities
Public Health 9 National Oceanic & Atmospheric Administration (NOAA) Mussel Watch Data
Public Health 10 Texas Department of State Health Services (DSHS) Fish Consumption Advisory Maps
Public Health 11 Texas Department of State Health Services (DSHS) Raw Shellfish Related lliness due to Vibrio spp.
Public Health 12 Texas Department of State Health Services (DSHS) Seafood Safety Health Consultation Data
Social & Economic 13 Dr. Stephen Klineberg, Rice University Galveston Bay Public Attitudes Survey
Social & Economic 14 Texas Department of State Health Services (DSHS) Shellfish Harvest Area Maps
Species Protection 15 Gulf Sates Marine Fisheries Commission (GSMFC) SEAMAP Data
Species Protection 16 Texas Parks and Wildlife Department (TPWD) Coastal Fisheries Resource Data
Species Protection 17 Texas Parks and Wildlife Department (TPWD) Commercial Fisheries Landings Data
Species Protection 18 Texas Parks and Wildlife Department (TPWD) Recreational Fisheries Landings Data
Species Protection 19 US Census Bureau US Census Bureau
Species Protection 20 US Fish and Wildlife Service (FWS) US Fish and Wildlife Service (FWS)
Spills & Dumping 21 Gulf Coast Waste Disposal Authority (GCWA) Gulf Coast Waste Disposal Authority (GCWA)
Spills & Dumping 22 Texas General Land Office (GLO) Texas General Land Office (GLO)
Water & Sediment Quality 23 Houston-Galveston Area Council (HGAC) Texas Clean Rivers Program Data
Water & Sediment Quality 24 Houston-Galveston Area Council (HGAC) Texas Watch Volunteer Monitoring Data
Water & Sediment Quality 25 Texas Commission on Environmental Quality (TCEQ) 303(d) List of Impaired Waters
Water & Sediment Quality 26 Texas Commission on Environmental Quality (TCEQ) Surface Water Quality Monitoring Data
Water & Sediment Quality 27 Texas Department of State Health Services (DSHS) Galveston Bay Water Quality - Bacteriological Data
Water & Sediment Quality 28 Texas Parks and Wildlife Department (TPWD) Coastal Fisheries Resource Hydrological Data
Water & Sediment Quality 29 US Environmental Protection Agency (EPA) EMAP/REMAP Data (Prior to NCA)
Water & Sediment Quality 30 US Environmental Protection Agency (EPA) / TPWD National Coastal Assessment (NCA) Data
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AppendixC. List of TCEQ water and sediment quality Storet/parameter codes analyzed by the
Galveston Bay Status and Trends Project.

Media SIS Parameter Description
Code

Sediment 01003 ARSENIC, BOTTOM DEPOSITS (MG/KG AS AS DRY WT)
Sediment 01028 CADMIUM,TOTAL, BOTTOM DEPOSITS (MG/KG,DRY WT)
Sediment 01029 CHROMIUM,TOTAL, BOTTOM DEPOSITS (MG/KG,DRY WT
Sediment 01043 COPPER, BOTTOM DEPOSITS (MG/KG AS CU DRY WT)
Sediment 01052 LEAD, BOTTOM DEPOSITS (MG/KG AS PB DRY WT)
Sediment 01068 NICKEL, TOTAL, BOTTOM DEPOSITS (MG/KG,DRY WT)
Sediment 01093 ZINC, BOTTOM DEPOSITS (MG/KG AS ZN DRY WT)
Sediment 01148 SELENIUM, BOTTOM DEPOSITS (MG/KG AS SE DRY WT)
Sediment 34203 ACENAPHTYLENE, DRY WT, BOTTOM (UG/KG)
Sediment 34208 ACENAPHTHENE, DRY WT, BOTTOM (UG/KG)
Sediment 34223 ANTHRACENE DRY WTBOTUG/KG
Sediment 34250 BENZO-A-PYRENE DRY WTBOTUG/KG
Sediment 34323 CHRYSENE DRY WTBOTUG/KG
Sediment 34379 FLUORANTHENE DRY WTBOTUG/KG
Sediment 34384 FLUORENE DRY WTBOTUG/KG
Sediment 34445 NAPHTHALENE DRY WTBOTUG/KG
Sediment 34464 PHENANTHRENE DRY WTBOTUG/KG
Sediment 34472 PYRENE DRY WTBOTUG/KG
Sediment 34529 BENZO(A)ANTHRACENEL,2-BENZANTHRACENDRYWTBOTUG/KG
Sediment 34559 1,2,5,6-DIBENZANTHRACENE DRY WTBOTUG/KG
Sediment 39351 CHLORDANE(TECH MIX&METABS) SED,DRY WT,UG/KG
Sediment 39373 DDT IN BOTTOM DEPOS. (UG/KG DRY SOLIDS)
Sediment 39383 DIELDRIN IN BOTTOM DEPOS. (UG/KG DRY SOLIDS)
Sediment 39519 PCBS, BOTTOM DEPOSITS (UG/KG DRY SOLIDS)
Sediment 39783 GAMMA BHC (LINDANE), SEDIMENT, DRY WT (UG/KG)
Sediment 71921 MERCURY,TOT. IN BOT. DEPOS. (MG/KG) AS HG DRY WG
Water 00010 TEMPERATURE, WATER (DEGREES CENTIGRADE)
Water 00094 SPECIFIC CONDUCTANCE,FIELD (UMHOS/CM @ 25C)
Water 00300 OXYGEN, DISSOLVED (MG/L)
Water 00310 BIOCHEMICAL OXYGEN DEMAND (MGIL, 5 DAY - 20DEG C
Water 00400 PH (STANDARD UNITS)
Water 00480 SALINITY - PARTS PER THOUSAND
Water 00530 RESIDUE, TOTAL NONFILTRABLE (MGI/L)
Water 00610 NITROGEN, AMMONIA, TOTAL (MG/L AS N)
Water 00630 NITRATE-NITRITE NITROGEN, TOTAL (MG/L as N)
Water 00665 PHOSPHORUS, TOTAL, WET METHOD (MG/L AS P)
Water 00680 CARBON, TOTAL ORGANIC, NPOC (TOC), MG/L
Water 31613 FECAL COLIFORM, MF AGAR (COLONIES/100 ML)
Water 31699 E. COLI, COLILERT, IDEXX METHOD, MPN/100ML
Water 31701 ENTEROCOCCI, ENTEROLERT, IDEXX, (MPN/100 ML)
Water 32211 PHEOPHYTIN-CHLOROPHYLL-A UG/L SPECTROPHOTOMETRIC ACID. METH
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AppendixD. Acreage of palustrine and estuarine wetland classes in the Lower Galveston Bay Watershed, by étmg800%9

Wetland Class 2005 Change in Acres 1996 to 2005 Percent Change 1996 to 2005
Brazoria Estuarine Emergent Wetland 80657 80,712 55 0%
Brazoria Estuarine Forested Wetland 0 20 20 na
Brazoria Estuarine Scrub/Shrub Wetland 3 2 -1 na
Brazoria Palustrine Emergent Wetland 73,021 73634 613 1%
Brazoria Palustrine Forested Wetland 153,832 151,665 2,167 -1%
Brazoria Palstrine Scrub/Shrub Wetland 36675 35,461 1,214 -3%
Chambers Estuarine Emergent Wetland 34,368 34,405 37 0%
Chambers Estuarine Forested Wetland 0 2 2 na
Chambers Estuarine Scrub/Shrub Wetland 39 38 -1 4%
Chambers Palustrine Emergent Wetland 55488 54 601 -887 -2%
Chambers Palustrine Forested Wetland 42273 40,975 -1,298 -3%
Chambers Palstrine Scrub/Shrub Wetland 9,261 4,701 -560 -11%
Galveston Estuarine Emergent Wetland 44725 44 839 114 0%
Galveston Estuarine Forested Wetland 0 14 14 na
Galveston Estuarine Scrub/Shrub Wetland 44 43 -1 2%
Galveston Palustrine Emergent Wetland 18,299 17,744 -555 -3%
Galveston Palustrine Forested Wetland 9,829 9,143 -686 -7%
Galveston Palustrine Scrub/Shrub Wetland 7,975 7,112 -863 -11%
Harris Estuarine Emergent Wetland 3,278 3,271 -7 0%
Harris Estuarine Forested Wetland 0 23 23 na
Harris Estuarine Scrub/Shrub Wetland 143 142 -1 -1%
Harris Palustrine Emergent Wetland 9915 10,388 473 5%
Harris Palstrine Forested Wetlland 74,509 69,455 -5,054 -T%
Harris Palustrine Scrub/Shrub Wetland 15077 13,542 -1,535 -10%
Liberty Estuarine Emergent Wetland 1 0 -1 na
Liberty Estuarine Forested Wetland 0 1 1 na
Liberty Estuarine Scrub/Shrub Wetland 0 0 0 na
Liberty Palustrine Emergent Wetland 13,023 11,701 1,322 -10%
Liberty Palustrine Forested Wetland 284,272 275,213 9,059 -3%
Liberty Palustrine Scrub/Shrub Wetland 10073 8,201 -1,872 -19%
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AppendixE. Acreage of palustrine and estuarine wetland classes in the Lower Galveston Bay
Watershed, by subwatershed 1996 to 2005.

Subwatershed Wetland Class 1996 2005 Change in Acres 1996 to 2005 Percent Change 1996 to 2005

Addicks Reservoir Estuarine Emergent Wetland 0 4] 0 na
Addicks Reservoir Estuarine Forested Wetland 0 0 0 na
Addicks Reservoir Estuarine Scrub/Shrub Wetland 0 0 0 na
Addicks Reservoir Palustrine Emergent Welland 493 589 26 19%
Addicks Reservoir Palustrine Forested Wetland 3,993 3,867 -126 3%
Addicks Reservoir Palustrine Scrub/Shrub Welland 3,068 2,945 -123 -4%
Armmand Bayou Estuarine Emergent Wetland 262 261 -1 0%
Armand Bayou Estuarine Forested Wetland 0 4 4 na
Armmand Bayou Estarine Scrub/Shrub Wetland ] 8 0 na
Armmand Bayou Palustrine Emergent Welland 218 267 49 5%
Armand Bayou Palustrine Forested Wetland 4 545 4 437 -108 2%
Armmand Bayou Palustrine Scrub/Shub Welland 269 797 -172 -18%
Ausiin-Bastrop Bayou Estuarine Emergent Wetland 21614 21592 22 0%
Ausiin-Bastrop Bayou Estuarine Forested Wetland 0 2 2 na
Auslin-Bastrop Bayou Esluarine Scrub/Shrub Wetland 0 4] 0 na
Austin-Bastrop Bayou Palustrine Emergent Wetland 28,946 28,824 -123 0%
Ausiin-Bastrop Bayou Palustrine Forested Wetland 9 461 9,371 90 -1%
Austin-Bastrop Bayou Palustrine Scrub/Shrub Wefland 10,259 10,747 -212 2%
Barker Reservoir Estuarine Emergent Wetland 0 0 0 na
Barker Reservoir Estuarine Forested Wetland 0 0 0 na
Barker Reservoir Estuarine Scrub/Shrub Wetland 0 0 0 na
Barker Reservoir Palustrine Emergent Welland 1,738 1,892 154 9%
Barker Reservoir Palustrine Forested Wetland 4 877 4635 -242 5%
Barker Reservoir Palustrine Scrub/Shrub Welland 4272 4129 -143 3%
Brays Bayou Estuarine Emergent Wetland 0 4] 0 na
Brays Bayou Estuarine Forested Wetland 0 0 0 na
Brays Bayou Estuarine Scrub/Shrub Wetland 0 0 0 na
Brays Bayou Palustrine Emergent Welland 52 a1 -1 -22%
Brays Bayou Palustine Forested Wetland 299 222 -78 -26%
Brays Bayou Palustrine Scrub/Shub Welland 169 35 -135 -19%
Buffalo Bayou Estuarine Emergent Wetland 0 4] 0 na
Buffalo Bayou Estuarine Forested Wetland 0 0 0 na
Buffalo Bayou Estarine Scrub/Shrub Wetland 0 4] 0 na
Buffalo Bayou Palustrine Emergent Welland 28 32 4 12%
Buffalo Bayou Palustine Forested Wetland 270 246 24 9%
Buffalo Bayou Palustine Scrub/Shrub Wefland 156 120 -36 -23%
Cedar Bayou Estuarine Emergent Wetland 618 618 1 0%
Cedar Bayou Estuarine Forested Wetland 0 4 4 na
Cedar Bayou Estarine Scrub/Shrub Wetland 0 4] 0 na
Cedar Bayou Palustine Emergent Wetland 2,725 3,077 352 13%
Cedar Bayou Palustrine Forested Wetland 19,898 18,945 -953 5%
Cedar Bayou Palustrine Scrub/Shrub Welland 1,313 1,024 -289 -22%
Chocolate Bayou Estuarine Emergent Wetland 826 822 -5 1%
Chocolate Bayou Estuarine Forested Wetland 0 4 4 na
Chocolate Bayou Estarine Scrub/Shrub Wetland 0 4] 0 na
Chocolate Bayou Palustine Emergent Wetland 1,901 1,957 56 3%
Chocolate Bayou Palustrine Forested Wetland 9,452 9,239 -213 2%
Chocolate Bayou Palustrine Scrub/Shrub Welland 2177 1,952 -225 -10%
Clear Creek Estuarine Emergent Wetland 438 439 1 0%
Clear Creek Estuarine Forested Wetland 0 8 8 na
Clear Creek Estarine Scrub/Shrub Wetland 0 4] 0 na
Clear Creek Palustine Emergent Wetland 1,788 1,579 -200 -12%
Clear Creek Palustrine Forested Wetland 5,386 4,661 -725 -13%
Clear Creek Palustrine Scrub/Shrub Welland 2519 1.858 -661 -26%
Dickinson Bayou Estuarine Emergent Wetland 847 838 -8 -1%
Dickinson Bayou Estuarine Forested Wetland 0 7 7 na
Dickinson Bayou Estarine Scrub/Shrub Wetland 0 4] 0 na
Dickinson Bayou Palustrine Emergent Welland 1,063 1,049 -14 1%
Dickinson Bayou Palustrine Forested Wetland 4036 3,839 -198 5%
Dickinson Bayou Palustrine Scrub/Shub Welland 1,607 1,336 =27 -17%
East Bay Estuarine Emergent Wetland 38,403 38,350 53 0%
East Bay Estuarine Forested Wetland 0 0 0 na
East Bay Estuarine Scrub/Shrub Wetland 39 a7 2 5%
East Bay Palustine Emergent Wetland 41434 40,379 -1,055 -3%
East Bay Palustine Forested Wetland 3,792 3,601 =191 5%
East Bay Palustine Scrub/Shrub Wefland 1,652 1,473 -179 1%
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